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Regulated proteolysis of Trop2 drives epithelial hyperplasia and stem cell self-renewal via beta-catenin signaling.
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Public Summary:

The cell surface protein Trop2 is expressed on immature stem/progenitor-like cells and is overexpressed in many epithelial cancers.
However the biological function of Trop2 in tissue maintenance and tumorigenesis remains unclear. In this study, we demonstrate that
Tropz2 is a regulator of self-renewal, proliferation, and transformation. Trop2 controls these processes through a mechanism of regulated
intramembrane proteolysis that leads to cleavage of Trop2, creating two products: the extracellular domain and the intracellular
domain. The intracellular domain of Trop2 is released from the membrane and accumulates in the nucleus. Heightened expression of
the Trop2 intracellular domain promotes stem/progenitor self-renewal through signaling via B-catenin and is sufficient to initiate
precursor lesions to prostate cancer in vivo. Importantly, we demonstrate that loss of B-catenin or Trop2 loss-of-function cleavage
mutants abrogates Trop2-driven self-renewal and hyperplasia in the prostate. These findings suggest that heightened expression of
Trop2 is selected for in epithelial cancers to enhance the stem-like properties of self-renewal and proliferation. Defining the mechanism
of Trop2 function in self-renewal and transformation is essential to identify new therapeutic strategies to block Trop2 activation in
cancer.

Scientific Abstract:

The cell surface protein Trop2 is expressed on immature stem/progenitor-like cells and is overexpressed in many epithelial cancers.
However the biological function of Trop2 in tissue maintenance and tumorigenesis remains unclear. In this study, we demonstrate that
Tropz2 is a regulator of self-renewal, proliferation, and transformation. Trop2 controls these processes through a mechanism of regulated
intramembrane proteolysis that leads to cleavage of Trop2, creating two products: the extracellular domain and the intracellular
domain. The intracellular domain of Trop2 is released from the membrane and accumulates in the nucleus. Heightened expression of
the Trop2 intracellular domain promotes stem/progenitor self-renewal through signaling via beta-catenin and is sufficient to initiate
precursor lesions to prostate cancer in vivo. Importantly, we demonstrate that loss of beta-catenin or Trop2 loss-of-function cleavage
mutants abrogates Trop2-driven self-renewal and hyperplasia in the prostate. These findings suggest that heightened expression of
Tropz2 is selected for in epithelial cancers to enhance the stem-like properties of self-renewal and proliferation. Defining the mechanism
of Trop2 function in self-renewal and transformation is essential to identify new therapeutic strategies to block Trop2 activation in
cancer.

Source URL: https://www.cirm.ca.gov/about-cirm/publications/regulated-proteolysis-trop2-drives-epithelial-hyperplasia-and-stem-cell-
self


https://www.cirm.ca.gov/our-progress/awards/ucla-cirm-research-training-program-ii
https://www.cirm.ca.gov/our-progress/awards/trop2-dependent-and-independent-mechanisms-self-renewal-human-cancer-stem-cells

	California Institute for Regenerative Medicine
	Regulated proteolysis of Trop2 drives epithelial hyperplasia and stem cell self-renewal via beta-catenin signaling.

